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use of superabsorbent polymers for treatment 
of raw hide, pertinent compositions, and corresponding 
process, and hides thus treated 

This invention relates to the technical sector of animal 
rawhide tanning. 

Salt is currently used for preservation of hides. Hides are 
treated at the place in which they are obtained, in particular at 
the level of slaughterhouses for cattle, sheep, and the like, in 
order to ensure preservation of such hides, that is, to prevent 
putrefaction of the latter by bacterial action for a period of 
several weeks. 

The object of preservation of fresh hides after slaughter and 
skinning of butchered animals is to prevent interaction of 
microorganisms and the hide. 

Generally speaking, two methods may be employed to reach this 
objective: 

- stabilization of the protein portion of the hide, 



- complete destruction of bacterial flora. 

Stabilization requires a certain preparation of the hide and 
results in a clearly characterized material; in addition, such 
conversion must be immediate. The current industrial context 
affords only little opportunity for general application of this 
system. 

Total destruction of the flora requires employment of complete 
sterilization means accompanied by keeping the hide away from any 
source of contamination. This method seems unrealistic from both 
practical and economic viewpoints. 
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* „ of hide preservation currently employed are based 
The methods of hide pie^ej-vci 

rPtard or block development of 
on utilization of factors which retard r> 

^ effect on the proteic substance, 

microorganisms and the effect on * 

, pmnerature hydration rate, and type and 
These factors are temperature, nyu 

concentration of adjuvants. 

R esort to dehydration remains the method most often utili.^ 
„ m ost qenerally employed are salting and 
while the processes most genera y P ^ 

r,^ +-n a lesser degree, drying, mere e»j.« 
brining, and, to a lesser y , limited, 
which combine salting with drying, but their use 

Salting consists of subjecting the fresh hide to the 
dehydrating action of common salt and brining to the action of 
saturated saline solution. 

I£ the moisture content of a fresh hide is around 70% the 
extent o Rehydration after salting and draining decreases by 15 to 
fo* and the residua! impregnation moisture is saturated x» salt. 

conditions unsuitable for bacterial development ■ «• ^ 
created as s function of time, this ensuring preservat.cn of 

hide. 

In the case of salting, after spending 10 to 15 days in a 
pUe the -Ited ^sh hide may be conditioned and stored on 
suitable premises while awaiting shipping. 

A salted fresh hide normally contains 15% for a moisture 
content of about 50 % uniformly distributed over its thicKness. 

While they seem to be simple and effective, these methods lead 
ts the level of which is heavily influenced by the hide 
to results the levex ui frpatment 
preparation conditions and the considerat.cn of the treatmen 

method applied. 



■ t s of causing the moisture naturally contained in 
Drying consists of jau-x 9 ^ ^ than 

a hide to evaporate to cau in 
siting. ^^^l^T?**. 

that their moisture content xs only ^ . f ^ ^ 

premises they may be preserved for a Y 
undergone insecticide treatment. 

remains restricted to areas xn «^ cl cQstly> 
application naturally, where salt xs rare 

Drying is an operation delicate in execution during which a 
hid e may undergo substantial degradatxon: 

• «■ n fast this promotes alteration of the 
- if it dries too fast, mis. F 

proteins of the hide. 

/i^ffirnlt to use in 
Lastly , the dried hide is «ch .ore drffrcult 

manufacture. 

tn» hides is regulated by standard 
The practice of saltrno. cattle 1 9 rawhides by 

HP 053-002, "Rules for preserve cattle eq 

salting. " 

. f , M salti ng conditions, in particular the 
This standard specxfxes saltxng tQ 
size of the salt crystals to be used on the basxs 
be salted: 

i • *n "all-purpose" salt whose crystals pass 
" ^r thick skxns an all pu P x _ 25 mm to 3 . 15 mm, 

through mesh openings rangxng xn sxze from 



• 4-^ niven to use of an "all- 

size fm 0.4 mm to 1 mm. 
dehydration. 

u a it has been established by experience that, 
0n the other --;;;;;; er b ;; tion Qf skins in all seasons, in 
in order to ensure ^ ^ese ^ ^ ^ per 100 kg 

— :hi:r:: - ^ — — and « *, 50 * «* 

salt in the case of calfskin. 

a ™ a fresh hide is rapidly 

The salt « is - spread 0 a ^ o£ 

the subcutaneous tissue 
osmotic pressure [is present]. 

. , Drese nt inside the hide is drawn 

reaches the interior of the collagen gel. 

<■ rt» hide takes place, in addition to 
Partial dehydration of the hide tax 

absorption of salt by the latter. 

Th e expert *nows that salt ( KaCl in «« , Jc» of grains, 

perform the function of causing -.o^c ^ 

I flow out, probably by ionic actio wh ch exP ^ 

contained in the -llagen <principall , ^ ^ of balanoe 

enti rely essential ^ the residua! moisture 

between protection against bacten 

which it is important to maintain in the hide. 
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one finds that tot.! -ryln, of the ^ ^ " n 

serious disadvantage, sue, as uneven fadxng and theUke^nd 
alteration of pliability impairing marKetxng, and in attacKs by 

insects . 

This is why recodification of hides during a long operation 
is mandatory in the older processes in which total dry.ng „ 

accomplished by action of the sun. 

, « of the hide raw material obtained fresh after 

Dehydration of tne niae x. 

* a ni ma l S at the slaughterhouse and intended for the 
diHnnina of animals a^c ^ , . ^ of 

skinning methods permitting preservation of 

leather industry is one of the metno 

the rawhide from slaughter to conversion to leather. T 

part of the preventi generated during fresh hide 

the polluting charge of effluents ge ^ ^ ^ 

conditioning operations, as well as that 
tanning and dressing industries. 

Th e leather industry perform wet salting in order to preserve 

rawhides . 

Partial dehydration of fresh hides: 

. reduces fro. 70 to 50% the amount of water contained in the 
hide (the moisture content drops from 70 to 50%) 

- ensures preservation of hides between slaughter and 
conversion to leather by dehydration and the presence of salt (15. 
of the hide by weight after dehydration) . 

However, the amounts of salt reguired present problems 
particularly in regions in which water resources are Um.ted. 



5 



addition, copies are .o, ana .ore 

a „niP« costly reverse osmosis techniques are 

recovered. 

Future standards will be increasingly rigid and in effect will 

Future stdau nn1pss costly additional salt 

prohibit current treatment processes, unless costly 

recovery and similar steps are added to them. 

It is estimated at the father Technical Cent, that only 
reservation techniques (from 2 C to ; 
positive cold P«£«£ ment Mkes lt posslb le to lower 

replace salting. Chille air ^ 
the temperature of hides to 5 C i The process, 

hides for two weeks. 

Drv ice <carbon dioxide ice) may also he used. It rapidly 

Dry ice eliminates the stages 

use of water-based ice. , f limited 

Zealand, maKes it possible to preserve snail hides 

period of around 48 hours. 

• • i .taaes of hide treatment are recapitulated 
The principal stages or mue 

below. 

1 - PRESERVATION OF THE RAW HIDE 

salt is used to collect moisture in order to improve 

preservation of a hide. 

2 - STREAM OPERATION 

itment are mostly mechanical: 



The 



first stages of leather treat 



1. washing (cleaning and softening) 

2. fleshing 

3. liming: 

• , + with lime + sodium sulfide + calcium 
Treatment is carrxed out with Ixme 

carbonate to dissolve the roots of the hair, 
is used as thickener. 

4. Lime pit: 

nit to distend the fibers 
Tr eat B ent is carried »tx». P**^ ^ ^ ^ 

of the hide, this permitting better resulting ln "tripe 

s „enin, of the hide (3-5 un thickness, , tM. 

hide") . 

* fhirlcness (elimination of 

5. Splitting: equalization of hxde thickness ( 

flesh side) . 

3. TANNING OPERATION 

. ;„ fhP presence of salt (pH =4.5) 

1. pickling: acidif icatxon xn the presenc 

in a drum. 

2 . tannin,: treatment with chrce sait to render th hide 
im putresci W e and to i.part g ood resistance to heat (1.0 C, 

• + as "wet blue" is thereby obtained. 
A product designated as wet 

3. Aging (holding for 24 hours) 
4 TINT RETANNING OPERATION 



1. seasoning: mechanical 
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2. grading (selection) 

3. shaving: reduction to definitive thickness 

in a cask in order to impart physical 

4 . ti nt ret— n ca. ^ ^ ^ 

features and the basic tint, 
oils, fats, and dyes. 

5. drying: in a tunnel (70°C) 
A "crusted hide" is obtained. 



5. CURRYING 



1. rehumidif ication 

;U p P ling (with stretching machine) 



2. si 



3. framing: 



flattening hides by 



stretching (use of pincers) 



5. FINISHING 

Use of a gun to apply solutions of dyes, resins (a^or 
polyurethane) , binders, pigments, etc. 
operations: press shaping, smoothing, etc. 

6 . FINISHED PRODUCT WAREHOUSING 



Sorting by quality, meas 



urement of surface area of each hide. 



7. LABORATORY TESTING 

materials (chemical products) 



1. testing raw 



2. testing of phys 



ical properties of finished leather, 
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hlWB DreS ented was search for a new agent and/or 
HenCeth :C P re S ervT ng rawhides representing significant 
a new process of prese J envir onmental terms and 

improvement over ""'^^J^^ rej ecting use of salt, 
those of compliance with future sta 

Many attempts have been made. 

„=o^ a hiahly complex composition of 
itcd a on? 298 proposes a nignij r 
Patent USP 4,902 P h formaldehyde condensation 

alum inum ^-chloride dicyandi^ ^ ^ 

prod ucts 7 -.; r ;;/;;;: e ; ^'^i- <* ^ 

polyacrylic acid. The prese deve lc P ment toward 

as chromium and aluminum is m conf unmistakable curre nt 

protection of the environment, ^ Anton Mayer , jaLCA , 
trend (cf "Leather Manufacture and Ecology, 

Vol. 81, 1986) . 

a r,* Tanninq of Animal Hides," W. 
i „ 4-,-v "PrP^ervation and lanniny 
Refer also to Preserv Aqric ultural Research 

„„„. ....... «-'>-~i;:"™,r ,',Z,,. ... «>, -» 

created by sodium (page 63) . 

, =,ir. and biocides or antiseptics or zinc 
combinat.ons of Sa " ^ f loroacetM ide nave also been 

chloride, '-« caC \ d \° rN ( ; s ; t 0 h r Y t terB preservation of bides in 
trled ln « _ > Leather Tech and chem., 

Zimbabwe, J. c. Barre ^ .^.^ complex 

Vol. 70, page 83). ™ inoculated copolymers of the 

combinations of NaCl with specially ^ 

specific hydrolyzed starch/polyacrylon^ ty ^ ^ 

whi ch according to this document are n ^ ^ ^ ^ 

comparison "J^ ^£^1 confirms the prejudice which 
polluting agents. This aoo 



with the prohibitive cost of any attempt 
haS existed in connects with P 
at replacement of NaCl. 

h . nations of chromium compounds 

„„ ......... — «v^:r. ,«-«»«• =—«»'•• 

- r^-: - «. - »• 

f ,-he Soc of Leather Tech. and Chem, 
R . G. H. Elliott (,our. o the soc. 
vol 67, page 31) draws up 1» _ _ antiseptics, 

— **r or a :::;::ir"e ^ - 

baCteri r:r; u c; eVnuents, notary Had. 

disposal ot such 

• for leather have also been proposed (Jour. 
Amnated resins for leatn 
soc. Leather Techn. and chem. , vol. 63, p. 

„,„ suce rabsorbent (co) polymers 
It ha s now been ^J^^Z — under certain 
or SAP can replace salt for pr 
conditions. 

" will be used to designate 
in what follows the word "polymer ^ ^ abbreviat ion 

equ ally ccpol^^' C superabS orbent polyps and 
SAP will also designate es of such polymers, 

copolymers, terpolymers, etc., and 

The superabsorbents are ^^^J^Z the following 
chemistry; such polymers have 
patents: 

Hohtlv reticulated polymer such as poly- 
- USP 3,669,103: a slightly re^ polysu lf oethyl 

N-vinylpyrrolldone, P" 1 ^ 11 * acrylate , polyvlnylmethyloxazol- 
acrylate , poly-2-hydroxyethyl ■«* acld , copolymers of 

^tS^ P atuhe metal salts of such 
acrylamide and acryu 
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• ■ sulfonate or carboxy groups, especially partly 
ry=e— y^-d polyacrylamide. 

ac id, reticulate, ^^^jL^lU - *" 

acrylic or methacrylic acid yp , ^ aorylaml „e type 

acrylic or methacrylxc acid/acrylami / 

4-v, nr alkaline metal sa±^. 
and their alkaline-earth or alkal 

their principal characteristic a high 
These polymers have as then ^ especially ln 

abUlty to T - ^ — InlloHn soUs, in hygienic products 

•«i„alv been found that such superabsorbents are 
It has »°^» l ^ y t „ e contai „ed in a hide (something 

capable both of absorbing moisture ^ o£ 

not apparent, since the polymer i ' 'W 11 * , SOBethin g even 

blowing appropriate residua humidx y^ ^ superabsor bents 

le ss evident (as a matter of f« , ^ anount o£ 

„ ere studied for thexr ability 
water, not merely a part of it) . 

, • „,q f „r the invention involves 

application of a new 



firstly, 

- inside the slaughterhouse, 



. nation of effluents charge, „ith sodium chloride, by retention 
o£ effluents charged with sodium chloride , 
during dehydration operations and streaming 



and secondly 



- inside tanner ies-taweries, 
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their conversion to leather. 

+-,-> v^o nrpdited with having 
In addition, the applicant is also to 

t 4.- « t n the problem m question uy 
sought a solutio « th. P of polymers 

superabsorbents, while it somet hing which has 

involved is far higher than that o£ sal , 

naturally created a strong prejudice aga nst use o f p 

ln place 0£ a basic product as ^ ^ „ that 

■p^v -t-hp invention tnat j.^- ii « 
however, for tne mv .<, 4 „ aT ,4. reduction in the 

superabsorbent polymers per.it ««nif «»nt reduc 
treatment time (by a factor or approximate! * ■ * 

. . n nf the economic balance oj. 
iargely restoration th ^ ^ & ^ ^ 

polymer. m effect ant gains in terms of investment 

sl aughterhouses, wit ver «9 rf rsf rigeration 

Pr ° f i t 1 ^ad"u powers permit considerable 

capacity. In additio P or .. rewipln g water; 

reduction in the amount of stream! g terms of 

th is represents even more significant J*™"^' q£ respect 

— - "^rl ^leatment before 

for the environment. Lastly, P y less tnan the 

4. tannerv with an amount of moisture 

shipping to the tannery wi lnwprina of transportation 

- rz its. 

fhp qAP through simple orusnmy ^ 
water in the SAP, 9 sign ificant lowering of 

shipping to the tanneries. This 
shipping costs, of the order of 15%. 

a 4-v, 0 ci auahterhouses have less salt 

and, of course, the environment. 
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. „ that use of superabsorbent polymers as 
Hence it was contrast to pri or assumptions, 

cla imed for the invention, m ^ 
corresponded to economically realist 

has bee n indicated in the foregoing, the 
Ab ove all, as has been standards by very sharply 

invention permits compliance with futu 

*. n f «it to be used, 
reducing the amount of salt to 

• • of the order of around 30 to 80%, as will be 
Such reduction is of the orae 
demonstrated by the following examples. 

The superabsorbent polymers whi^ma, ^"T^Z 

the invention -aU ^ ^ J/osited on the surface of 
th e internal moisture of a »whx necessary for good 

the hide, while allowing the intern 
preservation of the hide to remain. 

Efforts WU1 be made in ^^Z^^^-- 

70% by weight, preterm y 
in the hide. 

n restrictive examples, may 
The following monome rs given as no - ^ ^ „riate 
be used in accordance with the 
superabsorbent polymers: 

rr,r'u:r-=rrr»,, ~. — - - 

fumaric acid) • 

o of the carboxylic acid 
2 . Monomers containing groups mon0 ethylene 
anhydride type: polycarboxylic anhydride 
^saturation (such as maleic anhydride). 
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3. corners containing — - 

„no or P.^J- trl methylamine (meth.acrylate, 
as sodium <^>~^. trie thanolamine (meth) acrylate, 
trlmethylamine (meth) acrylate, 
sodium maleate, methylamine maleate). 

fining sulfonic acid groups: aliphatic or 
4 . Monomers containing ^ viny isulf onic acid, 

~ r\f sulfonic acid salts: 
5 . Monome rs containing- °< ^ ^ ^ 

a l ka line metal salts, ammonium salts 
containing sulfonic acid groups as indicated 

.. Monomers containing ^ ^ ^ " 

^saturation (suc h as '^'^^^^ ^ene glycols, glycerol, 
po i y ols with ^^^J ^eth, acrylate, 

polyoxyaixylene po lyols such (meth ) acrylate, 

h ydroxypropyl (0 I yethy lene oxypropylene, <in 

ether of mono (meth) ally 1 P or esterif led) . 

which the hydroxyl groups may be ethenfred 

? . „ containing amide ^«J^SS^ 
al * y l monoetnylene (met, aery lam i ^ ^ as „. „_ 
H-hexylacrylamide) N a V N _ hydr oxyalKyl (meth 

dimethacrylamide N P-PV ^ _ N . hydroxyethy l 

acrylamides (such as H metny acry iamides (such as 

< m eth,acrylamide, H.X-dihydroxyal y (such as N . 

^4-k,7T r meth) aery 1 amide ) , vinyi 
N,N-dihydroxy ethyl l^nja i 

vinylpyrrolidone) . 
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3 . Monon ers containing a B ino .roups: ^^T^^Z 
„ (sucn as esters o f ' etc , 0 „o or 

^^roxva^ ^ P (such as 

dicarboxylic acid witn die thylaminoethyl (meth) 

dinethylaminoethyl < m eth) acrylate diethy 

acrylate, .orpnoUnoetnyi ^ pyridines 

karate, h eterocycUc vinyi — nds : £ ch as ^.vinyl 

i~ 9-vinvl pyridine, 4-vmyi yy- 
(for example, 2-vmyi 

pyridine), N-vinyl imidazole. 

o Monomers containing groups of quaternary ammonium salts: 
, !Tnrialkyl-N-(meth)acryloyloxyal k ylammonium (such as 

salts 0 ^ N ^ N - l tr N 1 ^ )ac yloyloxye thylammonium chloride, N,N,N- 
N,N,N-trimethyl-N-(meth)acryioy ^ hlnr t d e trimethyl 

tri.th,l-H- tM t>» acryioyloxyethyla-onru, 
a M oniu„ 2 -nydroxy-3- ( ,et h ,-acr yl oyl-oxyp r opyl) cnlorrde. 

Preferably: 

. acryia^ide, acrylic acid, .etnacryUc acid, suUcetnylated 
or chloromethylated dimethylaminoethyl acrylate, 

- CUoro»et h ylated or suH o^ethyiated diethyl a.inoethyl- 

methacrylate. 

Th e foUowing are preferred superafsorfcent powers as darned 
for the invention: 

- reticulated polyacrylamides , 

- reticulated polyacrylates , 

- reticulated acrylamide/acrylate copolymers 

- sulfomethylated or chloromethylated acrylamide/dimethyl- 
aminoethylacrylate ( ADAME) copolymers 
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. sulfonated or chloromethylate acrylamide/dimetnyl- 
aminoethylmethacrylate (MADAME) copolymers. 

. .„ rp cins which may be used as 
Among the moisture absorb ng resins « ^ 

, • .a for the invention mention may be made, 
claimed for the ^ Be thacrylic acid, 

reticulated polymers of acrylic polysaccharld e/acrylic 
inoculated and reticulated copo ym rs * * ^ ^ or 
or methacrylic type, ternary alka line 
.thacrylic/acrylamide sulfonate c^T--^ «» q£ 
metal or alkaline earth salts, ^ 
reti culation of a homopo. ^ ^ ^ ^ ^acrylic acid 
acid, of acrylic acid (or sa t of y staroh/acryllc acld 

(or salt of methacrylic acid) and in ° Qf inocula ted 

f fhic; acid) copolymers; hydroiyza^es 
(or salt of this ^ acid J J copo lymers, hydrolyzates 

reticulated polysaccharlde/acryi f examp le, 

o£ reticulated P--cchar^/acry ami c^olyme^ , 

products of reticulation « inoculated starch/methyl 

acrylate copolymers ^lTeJ M/ ^o^ acrylonitrile 
acrylate °f ^ ^ lnoculat ed starch/acrylamide 

copolymers, and of hy y acrylat e or 

copolymers; hydrolyzates of reticul iculation 
methacrylate/vinyl acetate, for example product ^ 
of hy droly Z e, , ethyl^ ^.^^ 

hy drolyzed methyl aCrylate / V ; nY . rch/aorylonitril e/acr y lamide/2- 
of peculated reticu a ed h/ac ^ 

methylpropane sulfonic acid, ny y CODOlvI „ers; reticulated 

starch/acrylonitrile/vinyl sulfonic acid copolymer 
sodium carboxymethylcellulose and similar products. 
ma y be used either singly or mixed with each other. 

Among the moisture-absorbent resin ^ 
preference is given ^ "-ulated^poly^ 

S^^lic or methacrylic acid copolymers, ternary 
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me thacrylic acid/acrylamide/sulf onated 
reticulated acrylic or methacryiic 

acrylamide copolymers. 

f ™ivtures of superabsorbents, for 
Use may also be made of mxxtures P cheraical 

o of different grain sizes, or of difteren 
example, ones of differen g cnem ical composition, 

composition, or of different grain size 

* ^iiffprpnt suitable grain 
In particular, at least two ^"^^ the sur£ace of 
sizes Bay be combined to obtain optimal coverag 

a hide. 

on that of the description and examples of this app 

« has also been found that it is or 
superabsorbent singly but '^^^^.U of 
hygroscopic agent such as salt and a supe 

superabsorbents- 

• , ,„=t a superabsorbent used singly exerts a 
one finds that a super blocks tne 

pernicious effect, since ' ^'^^^ th e layers deep 
moisture near the sur ace of a hide^ ^ ^ ^ 

in the thickness of the hide Last ly, a boundary is 

se rious disadvantages referred to ^ humid surface 

formed between a very dry interna 1 J environment for 

ZO ne, a boundary which represents an ideal 

bacterial proliferation. 

T his adverse effect was relatively .predictable in the Ught 

o£ the Known properties of ^ ^ factor also 

... - »••• 

products . 
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, • ed for the invention that compounds are used 
It is thus claimed for tne 

. jn a1 . least a mixture of: 
which contain at least 

. at least one superahsorhent (co.poly.er or SAP and 
. at least one other hygroscopic agent 

.optionally .acterlo.es, hlocldes, antiseptics, preservation 
agents, and the like. 

Me ntlon is to fe »de as additional hygroscopic agents or: 

- salt 

The preferred hygroscopic agent is the salt NaCl. 

* additives and bactericides, 
The following may be cited as addit 

biocides, antiseptics, etc.: 
Acticlde L.A. (™) , 



- and other 



products known to the expert, 



as well as fixtures of such products. 

The ratios o f superahsorhent poller ^^'Z^Z 

of sM - r: — r'rtno^-era.ly « t. ». 
agent or agents range 
preferably around 50/50% by weight. 
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superabsorbent (SAP) and salt in ratios 
by weight. 

nl uvpr of SAP is formed, a layer which can 
A slightly swollen layer of suitable 
be eliminated simply by brushing and which 
moisture content in the hide. 

It is to be noted that brushing forms gelatinous particles 
It . „_ n 4- ras t to the running water 

easy to collect and remove, in contrast t 

resulting fro™ conventional salt treatment. 

advantage. 

This yields another significant advantage, that is, the 
possibility of reusing the (SAP) . 

use is to be made by preference of superabsorbent <co> powers 
• waller than around approximately 6 mm, 
of a particle size smaller th ably froJ1 

preferably ranging from 0.3 t > « J» J volumlnous , sino e they 
3 . 15 „. The particles s ou t ^ ^ a ^ 

£ rrpste^Ifteflesh side of the hide and the effect 
is considerably reduced. 

Grain si.es will also be sought which permit optimization of 
homogenization of the hygroscopic agent/S.P mixture. 

treatment mixtures on U,ebas of ^ ^ ^ 

tests. in P-" CUlar ' J 3 ^ used especially b y combining a fine 
different grain sizes may used P ^ 
grain size with a coarser grain size in order 
covering for the surface of a hide. 
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• e^r the invention may 
Th e fixtures or expositions da«ed for ^ the 
incorporate various additives such as hactenexdes, 
agents, and the like. 

In particular, Joint use o f a hactericide «,es it possible to 
reduce the proportion of salt in the fixture. 

^ ^-f thP invention will be 
T IT— "Z™: I-Ption and the 
Z^T^* he understood to he non-restrictive. 



EXAMPLES 



Tnitial data: 

Weight of hide: 

mc\^ w^i-pr 30% solids) 

Cowhide: 25 to 50 kg (70. water, 

Calfskin: 8 to 12 kg 

IXMKB 1 «" °* "V**"*"" al ° ne 

, „r SAP used is the product AQUASORB 

The superahsorhent poly«r or SAP use ^ ^ ^ 

3005 KL <tm) with gram size of 0.5 

applicant. 

This is a copolymer of the acrylamide/reticulated ablate 
type prepared by radical polymerization. 

Preservation treatment: 

400 g AQUASORB(TM)/kg of hide 
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- t „ith the superabsorbent applied on the 
Mt er 24 h o £ contact » t h the P ion ^ ^ ^ 

(ies : "r-i^r-^"^- - the — iayers ot 

thickness or tne t>jvxn, 
the hide is observed. 

„ „ corresponds to the desired 



EXAMPLE 2 



Use of a mixture of 

sodium chloride and superabsorbent 



4. a f e AOUASORB 3005 KL (TM) , which 
The superabsorbent ^ (grain 

permits production of , 50,50 - x ^ ^ „ ^ , m for 

sizes used: 1 . 25 mm to 3 . 15 mm r 
calfskins) . 

Preservative treatment: 

200 g AQUASORB (TM) / kg of hide 
200 g salt/kg of hide 

n- fixed in the hide, and so 

. ,.r, r,\r: = r„r:r ,:: ». «— - 

• V-.+- a fter 24 h; hence a hide 
The hide loses 20% of Its weight after 

ready for the tanner is obtained. 

c overa 9 e of the hide is - ^ f resh hi de, . 

of NaCl alone, the amount used is 

n f <ialt permits dehydration 
In this example the presence of salt p 

without a "surface effect." 
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in the following dehydrated hide: 

- 15 to 20% salt content 

- moisture content reduced from 70 to 50%. 
FINDINGS 

conditions (use of NaCI alone) . 

„ »fter only 24 h of contact, without 
This state is observed after only ^ ^ ^ „ staoklng „ 

streaming of the brine ^ by dralni ng 20% of the 

required in the prior art to be e<J ^ 

moisture (relative to the initial weight of th ^ ^ 250 
salt (this representing -ore than 50, of 
q/kg of hide) . 

* v, a rrprial is ensured by 
Preservation (stabilization of bacteria) 

sufficient dehydration and presence of salt. 

, „ ,n this way nay undergo the rehydration 
Hides treated in this way hid£ ^ 
cperations normally because of the presence of 

v. „»„t and the moisture must be removed from the 
The superabsorb en » ^ the hlaes to the 

surfa ce - ^ f e X „ U shed simply by brushing, 
tanner, but this step 
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v. .icn been conducted: 
The_^ollo]dJig-test^ 

PREAMBLE TO EXPERIMENTS 

, Mts W ith cowhide involving use of 
The dehydration tests calfs kin of a 

superabsorbents are conducted on the mar keting 

. , , nf kcr originating wren uie 
mean fresh weight of 25 kg g C orbas) . 

company of Lyon and its surrounding area (6 

A i _MOlSTUR^^ 

, «. ■ nn of the hides used was calculated on 
Th e degree of ^ QVen drie d 2* hours at 105-C 

i conies of fresn niue , ^ 
the basis of 3 sampler 

(Table 1) . 

The moisture content o £ t h e Maes ran 9 es S 5 to ,0,. 

The spread o £ va.es .ouna is ^ „ «- —*« or 

f haif on the samples taken, 
lesser abundance of hair on 

B^MSQRBENT^EQDUCT^TE^ 

Thr ee SUP e„ b so rt en t P^cts •« ^^"^ » 
thpv will be designated by rerereu 
dehydration agents: they win d 

products A, B, C. 

Product A: AQUASORB 3005 KM, 
Product B: AQUASORB 3005 KL 
Product C: PR3005 A, 
marketed by the applicant, SNF SA. 
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Granulomere characteristics: 
Product A: fine grain 
Product B: medium grain 
Product C: coarse grain. 



calfskins. 



so x 50 cm in area. 
The samples measure bu x o 



* in specific amounts (relative to 

The ^^^^Z^ e : L in an even iayer either 

the «ei,nt of the sKi treated w ^ ^ ^ ^ ^ 

on * •" inl «" stee! b ^ ^ fcy Bprlnkli n,. 
dehydrating product or directly 

T he sa, pl e S ^^r^^T^^ 
ambient temperature for the duration 
by plastic film from evaporation. 

EVOLUTION OF DEHYDRATION OVER TIME 

The three products A, B, C were tested. 

A sup erabsorbent .eight identical to the weight of the fresh 
hide corresponds to each hide sample. 

• f tests- The superabsorbent was spread in an 
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product on the flesh side (the hair 

visible) . 

■ « of tests. The hide sample was in contact with 
S£S2Di^ries^f_tests- supe rabsorbent then 

the stainless steel base on the harr si , 
being sprinkled in a uniform layer on the 

4- fnr ?4 hours in both 
The hide samples remained in contact for 

series of tests. 

,t. (Table 2> show that for each superabsorbent grain 
The results (Table t\ 27.54%, or, 

^nt ranges from 40 to 43% water, 
moisture content ranges 

, * of fresh hide dehydrated in this manner 
The moisture content of fresh storage 
fhal . aenerallY found after salting 
would be lower than that general y 

under industrial conditions. 

~r:ri". rr=- " :r " : - 

a result of the v to abQVe> 

specified in both series of tests 

before storage. 

^ f 0 «t series reveal no significant 
The resuits of these two t»t J-r e^^ ^ ^ 

difference in the amount of moistu a bsorbent (hide 

products A, B, C or in the P» ltim * !T 53 to 27.54% in 

positioned above or ^ ^^T^^ . -n « 
the first case as against 24.24 to 
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t of the moisture should b e higher as a result of 
displacement of the mo . wltn the flesh side on the 

drainage, when the hide is ^ e££eot entails no 

SU pera b sor b ent. after U * £rom the sk in, in view of 

significant vacation in loss °f ^ ^ 

th e dispersion of the ca superab sor b ents heing 
absorption of moisture by the ^ ^.^ Qf the 

layer of hide results m equn 

f i-hP flesh side, which for 
This very advanced dehydration of the ^ 

OT e thing the ot moisture from 

su P era b sor b ent, ™ W lon operations performed during 

. 11v a t the time of 
During th e handling operations » o£ welghlng the 

separation of the superabsorbents for the pu 
dehydrated hide, 

, , is the ra ost difficult to eliminate 
_ product A (fine gra.ns) « ^ » too much the 

by sweeping, its grain s.ze imparting 
characteristic of a gel. 

a r faveraqe-sized to large 
" - ~ - "l^g^m r^PO^i to separate the 

^zzr^*?** ~~ «- ~~- ueighin9 - 

■ 7e<i crain (product B, fcquaso* 3005 KL) was 



the hide. 
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f different amounts of Aquasorb 3005 
on the other hand, use of diffe ^ £resh 

KL for complete coverage by ^"^ t tlon o£ an amount of 
hl de to he dehydrated results xn 
superabsorbent of 400 g per Kg of 

We find that: 

«f the hide is not uniform, 
. be low 400 g/kg, coverage of the 

, the dose of superabsorbent applied would 
- above this amount the dose o 

be superfluous. 

• t.sts study_wajU*e^^ 
. evolution of dehydration over time, 

. use of the ^absorbent and sodium chloride mixture. 

hpTlt or the superabsorbent/sodium 
*» ^ ^^"KUn, to the flesh s,de of the 

fl S h side of the fresh 
once application by sprinKling ^ the a „ d 

hl de at the rate of 400 ^ ° £ - h J* of test s was conducted 
AqU asorb 3005 KL had been seiected, 
to monitor dehydration over time. 

. with a single sample of hide weigh ^Jj^ £ £ 
96 hours. Before each we^xng^^ ^ and 
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In order also to the loss ^-^^ - 

ha ndling operations an, evaporation during ^ ^ ^ 

oth er series of tests were « ^ _ 

samples were weighed only after ^ 
every 24 hours until completion of 96 hours 

stored throughout the period of contact 
The dehydration was monitored tnr y 

in each series of tests. 

1 ? and 3 attached. 
The results are presented in Figures 1, 2, 

sweeping. 

^ fho second hide sample 

T ests 5, 6. ana 7 were c"^. 0 "* "^.^.s. „, and ,6 
o£ Known initial weight and -e .,,^ . 
hours of contact with Aquasorb 3005 KL 

■ . „ith the third hide sample of 
Tests 8 and 9 were earned out ?2 an(J 96 ho urs 

• uf an H were weighed again ari:er 
Known initi.1 ™^ a d v « ^ ^ 
of contact with Aquasoro 

2 5% was actually found when a 

" idait ^ a ;: rruca'l eriod of contact but without 

sample was weighed after an 

intermediate sweeping and re-s P nnKlmg . 

oa 70» after 24 hours of contact obtained 
T ne moisture loss, 24 . d ^ than 

with 4 00 g of superabsorbent per Kg of & ^ Qf 

that initially ^^^J/J fre sh hide sample. In 
superabsorbent identical to massive effe ct of dehydration 

:rr:;r:::r r rrrs— - - • 

amount of superabsorbent was used. 
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< the fresh hide to a preserved state, that is, 
Conversion of the fresh n re quired only 24 hours, 

in contrast to me 
alone. 

- „ ^ 4- h e hide during the 

superabsorbent was then tested. 

onn* KT/SODIUMCHLORIDEJ1IXTU^ 
C^UTJUZA^^ 

, this test was to observe the progress of fresh 
Th e purpose of th xs^-t Qf Aquasorb 3 005 

skin dehydration over time by J ^ 
KL and sodium chloride making a total 

* * h tests presented in Table 4, permit 

—tr:, » «. .... - »• — 

. ,.„„ in the noisture content of the hide during 
The vanat^on in the ^ ^ are 

dehydration and the gain in the 

presented analogously in Table 5 

FINDINGS 

vina the three Aquasorb (TM) products may be 
Generally speaking, the th 4 dehydration of 

used to advantage to replace sodium chloride 

fresh cowhide. 

« :;r:ri- r. rr;. :rr. 
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c ■> i* is of the same order of 

magnitude as that of 
industrial practice. 

, , nn5 KL/so dium chloride mixture avoids the 
use of an Aquasorh 3 005 KL superabsorbe nt alone is 

overly rapid dehydration observed 
used. 

3005 KL/sodium chloride mixture is 
Th e amount of Aquasorb 3005 ' cQverage of the 

based on the amount of product requir 

cowhide. The 50/ t>u 

fl esh side of the hide: 400 g/Kg of percentage of 

mlx ture may ,e modified in °f ' Jo ^us well as the ..It 
residual moisture of the dehydrated hid., 
content of the same hide. 

:;:rid'"rL P i:—ent« yb e considered: 

. hygroscopic P^cts iimiting dehydration of the fresh hide, 
. hactericides to protect the dehydrated hide during storage. 

tr. reduce the moisture content of 
Th e constant objective was to reduce o£ 
th e fresh hide fy 20% and to proven t ^ any de 
during storage before converse to ieather. 

. j in^fiaiiv with samples 

taken from skins of 25-kg ^ ^ hides are 

appropriate for this f hldes being characterized 

mar keted fy weight « < band) , t he resuits may vary 

by the average «^^% ithln the Umits of the weight/hi e 
from one category to anoth . ^ ^ tQ 

~ ~ ~ — tesed on observatlons 
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„ a mv a confidence 
-in this case may 
•4-v, different bands; only m tnis 

r^iTJ^-a the -t- — ■ 



Table 1 



MOISTURE CONTENT OF CALFSKINS 

nt of the loss of weight of a sample 
. calculated by ^" Ju 24 hours at a temperature of 
of fresh calfskin Kept in an oven 



105°C. 



mn1 , ture content: 67.54%. 
- average moisture 



Table 2 



BEHAVIOR or SUPERABSORBENTS TOWARD FRESH HXOE 

f a £re sh cowhide was calculated after 
Th e moisture loss of a ^ ^ been ln 

measurement of the weight loss of 
contact with the superabsorbent for 

FjjaS__test_series 

,,,„. the weight of the 50 x 50 cm 
A superabsorbent weight ^""^ on a stainless 

hld e sample taKen was spread ^ ^ superabsorbent 

steel base. The hide was placed 
on the flesh side. 



, fresh hide were placed on the 
The 50 x 50 c B samp es of ^ ^ ^ M 

stainless steel base with the h ^ ^ was 

product, ;l. 

sprinkled on the flesh side 
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Table 3 



nvTO TIME WITH SUPERABSORBENT ONLY USED 
PROGRESS OF DEHYDRATION OVER TIME 

- - - »• ••- :r- "r,,: rr~ tz 

, e nf freS h hide to carry out the 
B . use of two other -™^ S h ^ s £r : fter COMenc e.ent of the 
second weighings only 48 to hand iing and evaporation. 

tes t, thereby preventing losses due 



Table 4 



* WFTGHT OF A HIDE BY USING THE 
PROGRESS OVER TIME OF LOSS OF WEIGHT 
SUPERABSORBENT/ SODIUM CHLORIDE MIXTURE 

i nf fresh hide to observe the 
A . Use of the sa,e ^ ^ ^ sweeping and r euse of 
process of the dehydrate - * af ^ fresh ^ 

the absorbent mixture, on the basis 
(20 0 g Aquasorb 3005 KL/200 g NaCl) . 

f frpsh hide to carry out the 

»• - ° £ tw ° r/a r p ; s hir::ter c— * «. 

Table 5 

PROGRESS OVER TIME OF: 

. THE MOISTURE CONTENT OE THE HIDE DURINC DEHYDRATION 

. THE AMOUNT OF SALT IN THE HIDE, 

THE SURERABSCRBENT/SODIUM CHLORIDE MIXTURE BEING USED 
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... - - «,r— tr:.r. t= 

fresh hide. 

• d of contact a 5 x 5 cm sample was taKen and 
After each period of conta 

. * «- ms°C for 24 hours, 
oven dried at 105 c 

. , at the same time. After 
The sa!t .ain vas det«.». ^ 3 „ o£ the moisture 

nation o f «- c r ae r to — e «- -x- 

content, the sample was 
chloride content. 



Th e invention also relates to 

v Q ^ of raw animal hides 
. .options £ o r --^ri^:^- in «-t ~* 

compositions contain the 



agents; 
NaCl 



+ SAP 1 

(Reticul a t ea po^U, ^ -1- — « 

SAP 2 

. Qize 100-800 microns) or 
(Hetlculatedpoiyacrylate^ra.n sxse 



SAP 1 + SAP 2 

late + reticulated acrylamide/ 
(Re ticulated P" 1 ^ 1 ** e 0>1 to 3 mm) or 
acrylate copolymer, gram size 
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SAP 3 

«- Elated chloromethylated 
( Acrylamide copolymer, reticulated 

MADAME, grain size 0.5-3 mm), or 

SAP4 iv^er reticulated, chloromethylated 
(Acrylamide copolymer, reii 

ADAME , grain size 0.5-3 mm) 

specified in any of ciarms 1 to 25, 
co»pounds contain the foUow^a. agents. 

acrylamide/ aery late 
v. innn KL (TM) reticuiateu a^jr 
SAP Aquasorb 3005 Kb 

200 g/kg of hide 
200 g/kg of hide 

NaCl 

characterised * compound as described 

placing a hide m contact vitn p 

above . 

. animal rawhides, 

AV ,„ a Hve treatment of anim^x 

- a pr :r z »~ — awroxiMtely 

characterized in that tne 

. , hid es wherein such hides are treated for 
- animal hides, -, hove 
preS ervation with a compound as descried above. 

. use of superabsorbent polyps, SAP for preservation of 

animal hides. 
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- use of superabsorbent poXy-r.s) SAP ana on. or 
hyg roscopi= agent ,., for preservation of ani«l hxdes. 
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Table! 



' I I 


2 


3 


TESTS 


56.15 


49.60 
17.20 ' 


51.65 


Test sample^g 

ux L g_________ 


16.88 
1 39^27 


32.40 


34^ 1 


Moisture loss, g 

Moisture loss^% . . ■ 


1 69^94 


| 65.32 


6U6 1 



M S. = dry matter 
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Tablei 




| TEST NO. 
7oNTACTT lME 

fl^SOTBENTWE^ 
, HIDE WEIGHT AFTER 
| CONTACT OF 

| MOISTURE LOSS 
% MOISTURE LOSS 



37 




38 



